Such approaches ignore the impact of changing health and confuse demand with population need. On the supply side, they also assume that there will be no changes to working practice in respect of service levels and service delivery, developments in medical technology are negligible and that changes in evidence to suggest treatments are not effective or are not relevant. 
where L t / P t = current provider/ population ratio [2] Such approaches ignore the impact of changing health and confuse demand with population need. On the supply side, they also assume that there will be no changes to working practice in respect of service levels and service delivery, developments in medical technology are negligible and that changes in evidence to suggest treatments are not effective or are not relevant. 4 Birch introduced a needs based population approach in 2007 [3] . 4 Here, future labour requirements are seen as a function of productivity (N / Q), level of service to deliver health (Q / H), the epidemiology of the common diseases (H / P) and population demographics (P).
L t+n = [ N / Q ] * [ Q / H ] * [ H / P ] * P [3]
More simply, future labour requirements are equivalent to the product of productivity, represented by the first term and the need for services, represented by the remaining terms. Both are heavily influenced by the prevailing policy context and the professional culture within which the service is delivered.
INTRODUCTION
Workforce planning is about 'ensuring the right number of people with the right skills are in the right place at the right time to provide the right services to the right people' . 1 Despite recommendations from the World Health Organisation (WHO) to adopt a systems approach when considering healthcare provision, 2 there is a dearth of literature on the complexity of factors that influence workforce planning in dentistry. This is essential in any state funded system like the National Health Service (NHS), which both trains and employs future clinicians.
The two most common models of workforce planning used across the healthcare sector are the 'stock and flow' 3 [1] and the demographic approach [2] . 4 The former balances future losses from a system (L l ) against recruitment and retention (L n ), while the latter simply 'grosses up' current provision based on changes to population demographics (P t+n ).
Workforce planning is essential if the future capacity of a state funded system and the supply of clinicians is to match the future need for care. Important aspects of this process are exploring the influences on productivity and the level of service that is necessary for a state funded system. Labour substitution has a direct impact upon the productivity of the workforce, yet the use of skill mix in dentistry is an area where the dental profession has lagged behind their medical colleagues. This brief paper explores the policy context for labour substitution, highlighting key barriers to its integration, potential drivers for change and future areas for research.
PRODUCTIVITY
Across the whole of the workforce in NHS dentistry, the main risks for productivity include: an increasing feminisation of the workforce leading to a reduction in workforce participation; 5, 6 changes in attitudes to professional practice among young graduates to match personal values leading to reduced participation; 7-9 uncertainty over the impact of ethnicisation; [10] [11] [12] loss to private practice and the absence of levers to ensure retainment; 13 and a limited capital infrastructure; and migration. 14 The use of skill mix for labour substitution directly impacts upon the productivity of the workforce, yet it is an area where the dental profession has lagged behind their medical colleagues. 15 Nurses or auxiliary staff can either supplement or substitute the services provided by doctors, depending on their skill base and legislated scope of practice. 16 Unlike medicine, the General Dental Council (GDC) is the professional regulatory body for both general dental practitioners (GDPs) and dental care professionals (DCPs) in the United Kingdom. This means there is limited autonomy for DCPs and a lack of professional independence. 17, 18 Working practices are also strictly defined, despite DCPs being technically able to undertake much of the day-to-day operative procedures. In addition, although DCPs are required to have their own professional indemnity,
• Discusses the different risks and opportunities pursuant to the debate on the greater use of substitution and supplementation in general dental practice.
I N B R I E F PRACTICE
the UK, 50 the number of training places for dually-qualified hygiene-therapists across the UK has increased significantly. 51 However, the supply of DCPs into the workforce market by the 17 schools in the United Kingdom is limited to approximately 300 a year and appears to reflect the low level of demand from general practice. In addition, many who graduate will either not be fully employed or will need to work in a large number of different practices to ensure full time employment.
Management of change is also a potential problem, as professionals seek to protect their clinical roles and maintain traditional boundaries. 52 Managing a transition to labour substitution takes time and good human resource skills. 53, 54 As highlighted by Watt et al., the most important factors influencing change in dentistry include: 55 potential financial risks associated with a new practice, progressive Larger team sizes have been shown to impact upon the continuity of care and reduce patient satisfaction in medicine, [44] [45] [46] although the social acceptability of dental therapists appears on balance to be positive. [47] [48] [49] Unlike hygienists, the awareness of dental therapists as a professional group is not widespread. 47 Despite this, it does appear that adults are willing to receive treatment under the NHS and there is evidence of increased patient satisfaction. 48 However, some patients expect to pay less for treatment and are reticent about their use with young children or when anxious. 47, 49 To implement labour substitution, clinicians must be adequately trained and the availability and cost of appropriate training programmes are potential barriers.
Since the influential Nuffield Report into the Education and Training of Dental Auxiliaries was published in 1993 in 
Effectiveness
To what degree does this particular intervention attain its objectives?
Impact
What is the effect of the activity on overall health and related socio-economic development? Studies in medicine have also suggested that the quality of services provided by labour substitution does not deteriorate, [21] [22] however, improvements in productivity are only possible when the referring clinician refrains from undertaking the delegated tasks, otherwise supplementation occurs. 23, 24 This requires good leadership and team management 25 and creates challenges for the coordination of care, training, regulation and the management of change. The use of skill mix also increases transaction costs, with time being lost in the referral process. Such transaction costs need to be less than the costs saved through substitution. Knowledge of their scope of practice, perceptions about patient acceptance and the need for adequate management and supervision have all been identified as barriers to labour substitution in dentistry. [26] [27] [28] [29] [30] [31] Although hygienists appear to be a well accepted member of the dental team, 26, 27 financial considerations appear to play a significant part in the decision to use a therapist. [26] [27] [28] [29] [30] [31] [32] [33] [34] [35] [36] A critical difference between medicine and dentistry is that GDPs run their practices as businesses to offset the cost of the capital risk of the premises and the equipment that they own, while ensuring liquidity to cover their overheads. 37 This means that the use of labour substitution must be profitable and is sensitive to the remuneration system. 38, 39 Of the few studies that have examined therapists' profitability, patient charges generated did not cover the cost associated with their use. 40 The move to dual qualification may offset this as many therapists are currently being employed as hygienists, but this means that they are not being utilised across the full range of their skills. 41 In medicine, transaction costs can be offset by economies of scale, which enable a broader range of services to be made available. 42 However, historically the size of dental practices has been limited to a small number of surgeries, with approximately a third being single-handed. 43 This means that a sound business case is required to encourage investment in the greater use of skill mix. Given the lack of a capital infrastructure, it also means that the NHS has a limited number of levers to affect change other than through financial incentives. practice environment, supportive organisational structure, supportive professional networks and opportunity for training.
NEED FOR SERVICES
The other principal component in Birch's model is the need for services. This requires consideration of the changing epidemiology of the common diseases and population demographics, along with the need to carefully define the level of service required to deliver health. As highlighted by Figure  1 , sequential Adult Dental Health Surveys have found that older cohorts experience greater dental needs. 56 However, the consequence of this is uncertain, given the heterogeneity of the studies that have examined the survival rates for restorations 57 and the limited evidence base for predicting future sequelae for heavily restored teeth. However, they may require remedial operative dentistry of increasing complexity, while the health of the remaining population steadily improves. Results from the latest survey suggest that the mean number of decayed or unsound teeth has now dropped to unity.
The role of labour substitution with respect to the ageing cohort is uncertain. It is possible that they will require increasingly advanced techniques that are potentially beyond a therapist's scope of practice, yet equally, they may require more periodontal management by hygienists and hygiene-therapists. As this group continue to age, there may be less demand as a result of increasing senility, yet an increasing need for prevention to reduce the risk of disease that becomes more common with age, like root caries. However, the potential for the greater use of DCPs for the remaining population would appear to remain important in order to deliver prevention.
Determining the level of service required is a critical question. In the review of NHS dentistry, Steele argues that the NHS should prevent oral disease and the damage it causes, minimise the impact of oral disease when it occurs and maintain and restore patients' quality of life when this is affected. 58 However, from the perspective of workforce planning, important questions remain about who the service should be delivered to and by whom. Evidence is also required to determine the efficacy of current provision. Approximately 95% of the costs for NHS dentistry are spent on routine care provided by GDPs, yet a large proportion of patients who regularly attend are asymptomatic and do not require treatment. 59 Despite this, their care is delivered by the most expensive resource, the dentist. Although the principle of the NHS in the UK is that care should be available to all, 60 approximately half of the population do not attend the dentist 37 and this group tends to be those who are the most disadvantaged. 59 If unchallenged this situation where those with lowest needs consume the majority of resources is likely to deteriorate further, given the evidence from the Adult Dental Health Surveys.
In addition, the definition of what constitutes need is important to determine. While health is defined as 'a state of complete physical, psychological, and social wellbeing and not simply the absence of disease or infirmity', 61 there is an analytical difference between 'actual need', 'felt needs' described as 'wants' and expressed needs described as 'demands' . 62 The latter two are predicated on good health literacy 63 and so can be heavily influenced by patients' values and 'supplier induced demand' . 64, 65 Exchange theory describes the trade-off between the cost of an item and the value an individual places upon it. 66, 67 If patients do not value their need, they will be reluctant to seek out help or pay for it. In addition, given that dentistry is a business, there may be a vested interest in maintaining a 'fixed level' of demand to ensure profitability. 64 A service that does not account for and address these issues, will not ameliorate the inverse care law. 65 Finally, the impact of remuneration on dental services has received relatively little attention from a health economic perspective. 68 These are heavily influenced by the prevailing political and professional culture 69 and the type of remuneration system influences both the supply of services and the demands that patients place on GDPs. 70 They are also important for the delivery of the productivity component of the Quality Innovation Productivity and Prevention agenda of the Department of Health. 71 Per capita payments tend to secure effectiveness at the cost of patient-selection and under-treatment, while fee-foritem payments secure quality but often suffer from cost containment. 69 Fixed salary remuneration removes the link between income and production, leading to high costs per patient. 69 Financial incentives in any new contract within the NHS could have a significant impact on the use of skill mix. Equally the use of DCPs, rather than GDPs, has the potential to reduce the educational costs for service provision.
FUTURE AVENUES FOR RESEARCH
It is clear from the above that in addition to determining the efficacy of substituting GDPs for DCPs, there are a number of other important factors that need to be accounted for when exploring methods of employing skill mix to improve productivity (Table 1) .
Rodriguez-Garcia proposed five criteria to evaluate the outcomes in health policy (Table 2) . 72 From a sociological perspective, practice and professional culture are key influences on behaviour, as are remuneration and incentives from an economic perspective. 38, 73, 74 As highlighted above, few studies examining the cost-effectiveness of dental therapists in practice in the UK have been undertaken. 75, 76 Galloway et al.'s systematic review of DCP practice 75 found that DCPs were as good as GDPs in their ability to screen, diagnose for disease and in their technical competence, while being marginally superior in oral health promotion. However, the quality of the 125 included studies was poor and many were dated. In the most recent literature review, Williams et al. concluded that there was 'an overwhelming need for well-designed interventions with robust evaluation to examine cost-effectiveness of skill mix' . 76 It would also be an important aim of future research to explore the attitudes of GDPs towards employing skill mix across different remuneration systems. Equally, it would be important to determine the barriers that are perceived by GDPs to their use in existing contractual arrangements and explore the influence of both practice culture at a local level and professional culture at a broader national level, including the regulatory and legislative framework. This should include an examination of leadership styles, team management, referral processes and other sociological factors that have been outlined above.
However, the tension between the time taken to undertake research of the highest quality and the timescales that are required by policy makers, means that the prioritisation of these research needs is essential. In addition, there is a need for policy makers to ask the big questions, as ultimately, the productivity and the level of service delivered by the NHS are both bound to and influenced by such decisions at the highest level; what is the NHS prepared to pay for?
